Hemodynamics of human arterial stenoses.
We assessed the hemodynamic and geometric changes in compliant, human arterial stenoses in response to manipulation of vascular tone, perfusion pressure and distal resistance. Coronary and popliteal arteries were harvested from human cadavers shortly after death. Following incubation for several hours to permit recovery of physiologic energy stores and ion gradients, the vessels were attached to a perfusion apparatus and perfusion pressure (PP), distal pressure (DP), and flow (F) were recorded as perfusion pressure and distal resistance (DR) were varied. The experiments were then repeated in the presence of a vasoconstrictor (100 mM KCl). Orthogonal arteriograms were performed at maximums of vasoconstriction and vasodilation. Stenotic resistance (SR) was calculated as (PP-DP)F. Minimum cross-sectional area was determined by computer assisted analysis of the arteriograms. Stenosed vessels with normal wall segments at the stenosis responded to vasoconstriction with a large stenotic resistance increase (111 +/- 15%; P less than 0.05) and a flow decrease averaging 39.3 +/- 6.2% (P less than 0.05). In addition, decreased perfusion pressure also increased stenotic resistance significantly (P less than 0.05). Stenotic resistance changes were of sufficient magnitude to be both statistically significant and clinically important. These results confirm the existence of dynamic arterial stenoses in humans and further support the assertion that dynamic stenotic severity changes elicited by manipulation of proximal and distal vascular tone and pressure are of sufficient magnitude to create acute ischemia. This information may apply to clinical situations in which compliant stenoses and acute ischemia coexist.